Alternative splicing of the Oct-2 transcription factor RNA is differentially regulated in neuronal cells and B cells and results in protein isoforms with opposite effects on the activity of octamer/TAATGARAT-containing promoters.
The RNA encoding the octamer-binding transcription factor Oct-2 is alternatively spliced in both neuronal cells and in B cells to yield multiple mRNAs encoding different isoforms of the protein. We show that, compared with B cells, neuronal cells overexpress the mRNAs encoding Oct 2.4 and 2.5 which differ from the other forms (Oct 2.1, 2.2, and 2.3) at the C terminus of the protein. When introduced into cells lacking endogenous Oct-2, the various Oct-2 isoforms have different effects on octamer-containing promoters. The Oct 2.1, 2.2, and 2.3 forms stimulate all octamer-containing promoters. However, the Oct 2.4 and 2.5 forms can repress some promoters and stimulate others, depending on the sequence of the octamer motif and its context within the promoter. In contrast, when introduced into neuronal cells which express a high endogenous level of the inhibitory Oct 2.4 and 2.5 forms, all the Oct-2 isoforms can repress octamer-mediated gene expression. The significance of these findings is discussed with regard to the known inhibitory effect of the octamer motif on viral and cellular gene expression in neuronal cells.